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(54) MOTOR DRIVER 




(57)Abstract: 



PURPOSE: To realize a motor driver having a structure capable of performing 
lock detection and automatic return function in spite of using a small-capacity 
capacitor. 

CONSTITUTION: The title motor driver has a capacitor 620 of a capacity smaller 
than before, a charge/discharge circuit (63, 65 and SW2) which repeats the 
charge and discharge of the capacitor 620 so as to have voltage lower than a 

threshold value at the rotating time of a motor and to reach the threshold value at 
the stop time of the motor, and a counter circuit (670 and 680) for measuring the 
passage of a specified waiting time t1 required for confirming a motor stop, by 



counting the reaching to the threshold value a plurality of tinnes in this 
charge/discharge circuit. And at the stop tinne of the nnotor, a pulse signal for 
returning the motor rotation is generated after the passage of the specified 
waiting time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] According to the detecting signal of a nnotor revolution, generate the 
control signal for said nnotor revolution during a nnotor revolution, and it sets in 
the actuation condition. In the nnotorised equipnnent which replaces with said 
control signal after progress of the predeternnined latency time which a motor halt 
check takes at the time of a motor halt which a motor suspends, and generates 
the pulse signal for the return of said motor revolution The capacitor which 
charge and discharge are carried out and generates a voltage signal, and the 
charge-and-discharge circuit which repeats the charge and discharge of said 
capacitor according to said detecting signal so that said voltage signal may be 
suppressed under at a threshold predetermined in under said motor revolution 
and said predetermined threshold may be reached at the time of said motor halt, 
Motorised equipment characterized by having the counter circuit which measures 
progress of said predetermined latency time for said pulse signal generating by 
carrying out the multiple-times count of said voltage signal having reached said 
predetermined threshold. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nnotorised equipnnent which 
carries out revolution actuation of the nnotors, such as a fan nnotorfornned in the 
measuring instrument, a computer, a printer, etc., in detail about motorised 

equipment. 
[0002] 

[Description of the Prior Art] The outline of motorised equipment is shown in 
drawing 2 . The hall device as the motor of two phases by which 1 carries out 
revolution actuation of the fan here, and a revolution sensor by which 2 detects 
the revolution condition of a motor 1 , The amplifier of the first rank which 3 
amplifies the output of a hall device 2 and outputs this as a revolution signal A, 
the amplifier of the middle which 4 receives the revolution signal A, amplifies this 
further, and outputs the control signal of two phases, and 5 are output stage 
circuits which carry out power actuation of the motor 1 according to the control 
signal which amplifier 4 outputs. A feedback loop is constituted by these and 2 
phase half wave actuation of the motor 1 is carried out according to the 
revolution signal A corresponding to the revolution condition of a motor 1. And 
according to a steady state, a motor 1 continues rotating at the almost fixed rate 
decided corresponding to the property of a feedback loop. 
[0003] By the way, the abnormality situations, like an obstruction asks a fan may 
occur and a revolution of a fan may stop temporarily. In this case, the value of 
the revolution signal A will not change and the output state of the output stage 
circuit 5 is also fixed, or [ namely, / that a motor 1 is continuously driven by the 
output stage circuit 5 ] - or it is no longer driven at all. If continuously driven in 
the condition that a motor 1 does not rotate, a superfluous current will flow, and it 
will generate heat unusually, and will result in destruction. On the other hand. 



unless a motor 1 is driven at all, even when an obstruction is rennoved and a 
nnotor 1 returns to a pivotable condition, it cannot return to a revolution condition. 
Anyway, it is inconvenient. 

[0004] So, the auto return signal generating circuit 6 which bears the so-called 
lock detection and the so-called auto return function is fornned in this nnotorised 
equipment. This circuit 6 inputs the revolution signal A, is supervising the 
revolution condition of a motor 1 , and if it detects that the revolution of a motor 1 
stopped, it will generate the auto return signal E until a motor 1 returns to a 
revolution condition. The auto return signal E is a signal which repeats the value 
of the ON state for about 0.5 seconds, and the value of the OFF state for about 3 
seconds in order. 

[0005] At the time of a revolution halt of a motor 1, this signal is used for control 
of the output stage circuit 5 instead of the control signal from amplifier 4. Then, 
on both sides of the idle period for about 3 seconds, motor starting for for 
[ every ] about 0.5 seconds is repeatedly tried until a motor 1 returns to a 
revolution condition. Thereby, a motor 1 does not have breakage by drive and, 
moreover, can return to a pivotable condition at a return order revolution 
condition. In addition, the suitable value of a motor starting trial period and an idle 
period is decided according to the property of a motor. 

[0006] The example of the conventional auto return signal generating circuit 6 is 
shown in drawing 3 . The 1 -micro F capacitor which generates the charge-and- 
discharge-voltage signal C which the charge and discharge of 62 are carried out, 
and serves as a saw-tooth wave or a chopping sea here, The current regulator 
circuit where 63 supplies the charging current of 3microA to a capacitor 62, the 
current regulator circuit where 64 emits the discharge current of 3.5microA from a 
capacitor 62, The hysteresis comparator with which an output D will serve as "H" 
if 65 inputs the charge-and-discharge-voltage signal C and this exceeds about 
2.5 V, and an output D will be set to "L" if about 1 V is gone down, and SW2 are 
switching circuits which carry out flow cutoff of the discharge current by the 
current regulator circuit 64 according to this output D. The charge-and-discharge- 



voltage signal C which an oscillator circuit is constituted by these and acquired 
as an oscillation signal serves as an unsynnnnetrical chopping sea which starts in 
about 0.5 seconds and falls in about 3 seconds. 

[0007] Moreover, the pulse generating circuit which 61 consists of a hysteresis 
comparator etc. and generates pulse signal B of the sanne period as this in 
response to the revolution signal A, and SW1 are switching circuits which nnake 
the charge currently stored in the capacitor 62 discharge in an instant, when the 
pulse of pulse signal B is received. By connecting these to the above-mentioned 
oscillator circuit, while the motor 1 is carrying out the stationary revolution, 
corresponding to periodic change of the revolution signal A, pulse signal B is 
taken out periodically (refer to the left right end part of Wave A of drawing 3 (b)), 
and bleedoff of the charge of a capacitor (refer to the left right end part of Wave 
B of drawing 3 (c)) 62 is repeated for a short period of time. Then, while the 
motor 1 is carrying out the stationary revolution, the oscillation mentioned above 
is controlled and the charge-and-discharge-voltage signal C serves as a saw- 
tooth wave which changes slightly in the place almost near "0" (refer to the left 
right end part of Wave C of drawing 3 (d)). In response, the output D of a 
comparator 65 is still "L" (refer to the left right end part of Wave D of drawing 3 
(e)). 

[0008] On the other hand, if a motor 1 suspends a revolution, the revolution 
signal A will not change, pulse signal (refer to center-section part of wave A of 
drawing 3 (b)) B will stop coming out (refer to the center-section part of the wave 
B of drawing 3 (c)), and, as for an above-mentioned oscillator circuit, an above- 
mentioned oscillation will be performed uniquely. That is, the charge-and- 
discharge-voltage signal C serves as an unsymmetrical chopping sea which 
starts in about 0.5 seconds and falls in about 3 seconds (refer to the center- 
section part of the wave C of drawing 3 (d)), and the output D of a comparator 65 
serves as pulse shape of the same period (refer to the center-section part of the 
wave D of drawing 3 (e)). Thereby, a difference of whether the motor 1 is rotating 
is detected as a wave-like difference of the charge-and-discharge-voltage signal 



C. The so-called lock detection function is achieved In this sennantlcs. 
[0009] 66 Is a wavefornn shaping circuit which Inputs the charge-and-dlscharge- 
voltage signal C, shapes this In waveform, and outputs the auto return signal E 
as a pulse signal. Although a pulse is outputted when the charge-and-discharge- 
voltage signal C is larger than a predeternnined value, pulse width is [ the idle 
period of this ] about 3 seconds in about 0.5 seconds. This pulse is repeatedly 
outputted until the motor 1 after detection of a revolution halt of a motor 1 returns 
to a revolution condition (refer to wave [ of drawing 3 (f) ] E). The so-called auto 
return function Is achieved according to generating of such an auto return signal 
E. In addition, depending on the property of a motor 1 , the output D of a 
comparator 65 may be used as it is as an auto return signal E. 
[0010] 

[Problem(s) to be Solved by the Invention] Although It had the auto return signal 
generating circuit by the charge and discharge of a capacitor and the lock 
detection function and the auto return function are achieved with such 
conventional motorised equipment, these functions are for coping with the 
abnormality situation where a revolution of a motor stops. Therefore, generating 
of an auto return signal must be performed after fully checking the revolution idle 
state of a motor. Otherwise, as a result of an auto return signal's occurring, and 
this lapping with an original control signal and disturbing a control signal also by 
fluctuation In few revolution conditions of extent of not resulting even In a Idle 
state, It may also become causing a rather unusual revolution condition. 
[001 1] for this reason, the latency time which time amount (tO reference in 
drawing 3 ), i.e., a motor halt check, after a revolution of a motor stops until the 
pulse of the beginning of an auto return signal is outputted takes - a certain 
extent ~ a long period is needed. This is time amount to which the charge-and- 
dlscharge-voltage signal C starts, and is a little less than 0.5 seconds In the 
example of a top. Since this and the minimum of the charging current to which a 
current regulator circuit can operate stably are about [ 3micro ] A, the capacity of 
the capacitor for charges and discharges is decided. In the example of a top, it is 



about 1 micro F. The capacitor of this capacity had to be used conventionally. 
[0012] However, this capacity is large. The capacitor of this capacity has a 
capacity too large [ to build in IC ] to the ability of nnost of other circuits to pile up 
IC. It cannot but carry out external to IC as an individual component inevitably. 
And ** is also large outside a capacitor. For this reason, that the capacity of a 
capacitor is large causes the need for a big capacitor, and it causes a cost rise of 
a circuit, and magnitude buildup. Now, since it is contrary also to the request of a 
miniaturization and low-pricing of the measuring instrument which adopts a fan 
motor etc., a computer, etc., it is inconvenient. 

[0013] The object of this invention is to realize the motorised equipment of a 
configuration of that lock detection and an auto return function can be achieved, 
though the trouble of such a conventional technique is solved and the capacitor 
of a small capacity is used. 
[0014] 

[Means for Solving the Problem] The configuration of the motorised equipment of 
this invention for attaining this object According to the detecting signal of a motor 
revolution, generate the control signal for said motor revolution during a motor 
revolution, and it sets in the actuation condition. In the motorised equipment 
which replaces with said control signal after progress of the predetermined 
latency time which a motor halt check takes at the time of a motor halt which a 
motor suspends, and generates the pulse signal for the return of said motor 
revolution The capacitor which charge and discharge are carried out and 
generates a voltage signal, and the charge-and-discharge circuit which repeats 
the charge and discharge of said capacitor according to said detecting signal so 
that said voltage signal may be suppressed under at a threshold predetermined 
in under said motor revolution and said predetermined threshold may be reached 
at the time of said motor halt. It has the counter circuit which measures progress 
of said predetermined latency time for said pulse signal generating by carrying 
out the multiple-times count of said voltage signal having reached said 
predetermined threshold. 



[0015] According to the detecting signal of a nnotor revolution, the control signal 
for said motor revolution is specifically generated during a nnotor revolution. In 
the nnotorised equipnnent which replaces with said control signal after progress of 
the predeternnined latency time which a motor halt check takes at the time of a 
motor halt which a motor suspends in an actuation condition, and generates the 
pulse signal for the return of said motor revolution Said capacitor is charged by 
the minimum constant current which the capacitor which charge and discharge 
are carried out and generates a voltage signal, and operational stability of a 
current source take. In response to said detecting signal, said capacitor is 
discharged at a high speed to the 1st timing of the period corresponding to the 
period of said detecting signal. And the predetermined value which it is a value 
exceeding the value which said voltage signal from said capacitor reaches to 
said 1st timing at the time of the stationary revolution of said motor revolution, 
and said voltage signal reaches by time amount shorter than said predetermined 
latency time at the time of said motor halt is made into a threshold. The charge- 
and-discharge circuit where the 2nd timing to which said voltage signal reached 
said threshold also discharges said capacitor at a high speed. Are said 1st timing 
or counted value is initialized to the timing corresponding to this. Are said 2nd 
timing or said counted value is updated to the timing corresponding to this. The 
counter circuit which measures progress of said predetermined latency time for 
said pulse signal generating by comparing said counted value to the 
predetermined value decided corresponding to the ratio of said predetermined 
latency time and repeat period of said 2nd timing. At the time of a preparation 
and said motor halt, after progress of said predetermined latency time is 
measured by said counter circuit, said pulse signal replaced with said control 
signal is generated. 
[0016] 

[Function] If it was in the motorised equipment of this invention of such a 
configuration, the predetermined latency time which lock detection and the motor 
halt check in an auto return function take can set up freely with the 



predetermined value in a counter circuit fundannentally, and tlie tinning to wliicli 
tlie voltage signal of a capacitor reaches the threshold in a charge-and-discharge 
circuit first stopped nneaning progress of the predetermined latency time promptly 
by adoption of a counter circuit. Then, it becomes what can be determined 
uniquely, without the oscillation period (repeat period of the 2nd timing) of the 
voltage signal of the capacitor at the time of a motor halt which a motor suspends 
in an actuation condition being restrained by the predetermined latency time, and 
the time amount shorter than the predetermined latency time as the period is 
adopted. 

[001 7] Since the oscillation period of the voltage signal of the capacitor which 
had required time amount longer than the predetermined latency time can be 
short and can be conventionally managed now with this invention, the start dip in 
the voltage signal of a capacitor may be steeper than before. Then, even if it is 
the same charging current as the former, a capacitor has little capacity and ends. 
Therefore, the motorised equipment of this invention can achieve lock detection 
and an auto return function, though the capacitor of a small capacity is used. 
[0018] 

[Example] Hereafter, one example of the motorised equipment of this invention is 
explained with reference to a drawing. Since the configuration and actuation of 
the whole equipment are the same as usual, explanation for the second time is 
omitted, and the auto return signal generating circuit which bears the so-called 
lock detection and the so-called auto return function is explained. Although 
drawing 1 shows the auto return signal generating circuit which considers the 
revolution signal A as an input and considers the auto return signal E as an 
output, it shows the same component as drawing 3 with the same sign. Then, 
these explanation is omitted and is explained focusing on a point of difference. 
[0019] 620 is a capacitor which is equivalent to the capacitor 62 in drawing 3 , 
receives the charging current of 3microA through a current regulator circuit 63, 
discharges through switching circuits SW1 and SW2, and generates the charge- 
and-discharge-voltage signal C. However, 0.2 micro F differs in the capacity from 



a small point. Moreover, a current regulator circuit etc. is not established in the 
line of discharge through a switching circuit SW2 about a charge-and-discharge 
circuit, but it differs fronn the fornner in that discharge through a switching circuit 
SW2 as well as discharge through a switching circuit SW1 is perfornned in an 
instant. 

[0020] Thereby, the charge-and-discharge-voltage signal C is suppressed by less 
than [ of a comparator 65 upside / threshold abbreviation 2.5V ] during a motor 
revolution, and it becomes the saw-tooth wave oscillated between this threshold 
and lower threshold abbreviation 1V at the time of a motor halt which a motor 
suspends in an actuation condition. This oscillation period is as short as about 
0.1 seconds corresponding to the capacity of a capacitor 620 having become 
small. Moreover, although 670 is the counter of 35 **, and a comparison circuit 
digital in 680, these are the counter circuits prepared instead of the waveform 
shaping circuit 66 in drawing 3 which generates the auto return signal E of a 
pulse signal from the charge-and-discharge-voltage signal C. 
[0021] A counter 670 makes this clocked into in response to the output D of a 
comparator 65 instead of the charge-and-discharge-voltage signal C, and outputs 
counted value E' by making pulse signal B into reset input. Thereby, during a 
motor revolution, although counted value E' continues being cleared to the timing 
of the short period corresponding to the revolution period of a motor 1, it counts 
up an above-mentioned oscillation period at the time of a motor halt, and it 
carries out actuation of 35 ** counter original. In addition, it is an example which 
was considered as 35 **, and the value which integer-ized the value acquired by 
generally **(ing) the period of an auto return signal the above-mentioned 
oscillation period is used. 

[0022] A comparison circuit 680 considers counted value E' and a predetermined 
value "5" as an input, compares these values, and only when counted value E' is 
beyond a predetermined value "5", it generates the pulse signal of "H". A 
predetermined value "5" revalues the fraction about the value which **(ed) about 
0.5 seconds of predetermined latency times which lock detection and the motor 



halt check in an auto return function take in the above-nnentioned oscillation 
period 0.1 seconds. Progress of the predeternnined latency tinne is nneasured as 
tinne annount until counted value reaches a predeternnined value by this, during a 
motor revolution, a pulse is not outputted and a pulse is outputted with a 
predetermined period after progress of the predetermined latency time at the 
time of a motor halt. 

[0023] Furthermore, in order to consider as about 0.5 seconds of a request of 
pulse width, a comparison circuit 680 considers another value "10" as an input, 
and counted value E' generates the pulse signal of "H" only at the time of below 
"10" above a predetermined value "5." Specifically, it consists of two comparators 
and AND gates of 2 inputs. In addition, since a decoding circuit may be used 
instead of a comparison circuit and this gentleman can set up the latency time 
and pulse width independently, a design is easy. In this way, the generated pulse 
signal is used as an auto return signal E replaced with the control signal of a 
motor revolution. 

[0024] Actuation of the auto return signal generating circuit in the motor control 
unit of such a configuration is explained. First, actuation when the motor 1 is 
carrying out the stationary revolution is explained. In this case, corresponding to 
periodic change of the revolution signal A, pulse signal B is taken out periodically 
(refer to the left right end part of Wave A of drawing 1 (b)), and bleedoff of the 
charge of a capacitor (refer to the left right end part of Wave B of drawing 1 (c)) 
620 is repeated for a short period of time. Then, the charge-and-discharge- 
voltage signal C serves as a saw-tooth wave which changes slightly in the place 
near about 0 V (refer to the left right end part of Wave C of drawing 1 (d)). 
[0025] Although it is different from the former that the inclination of a saw-tooth 
wave is only sudden here, this is not a thing like making the value of the charge- 
and-discharge-voltage signal C reach the upside threshold of a comparator 65. 
Then, the output D of a comparator 65 is still "L" (refer to the left right end part of 
Wave D of drawing 1 (e)). Since it is cleared by pulse signal B with this, counted 
value E' of a counter 670 is also still "0" (refer to the left right end part of wave E' 



of drawing 1 (f)). Therefore, there is no pulse output as an auto return signal E, 
without outputting a pulse fronn a connparison circuit 680 (refer to the left right end 
part of wave E' of drawing 1 (g)). Thereby, a control signal is not barred at the 
time of a stationary revolution. 

[0026] Next, actuation when a nnotor 1 suspends a revolution is explained. In this 
case, if a motor 1 suspends a revolution, the revolution signal A will not change, 
pulse signal (refer to center-section part of wave A of drawing 1 (b)) B will stop 
coming out (refer to the center-section part of the wave B of drawing 1 (c)), and a 
capacitor 620 and a charge-and-discharge circuit (63+65+SW2) will carry out 
oscillation actuation as oscillator circuits. That is, the charge-and-discharge- 
voltage signal C serves as a saw-tooth wave which starts in about 0.1 seconds 
and falls in an instant (refer to the center-section part of the wave C of drawing 1 
(d)), and the output D of a comparator 65 serves as pulse shape of the same 
period (refer to the center-section part of the wave D of drawing 1 (e)). Thereby, 
the idle state of a motor 1 is detected as a pulse in the output D of a comparator 
65, and a lock detection function is achieved. 

[0027] This pulse output D is counted with a counter 670, and counted value E' 
takes the value of "63" one by one, and changes from "0" (refer to center-section 
part of wave E' of drawing 1 (f)). And when this counted value E' is in the range 

of "5" to "10", a pulse is outputted from a comparison circuit. That is, the pulse for 
about 0.5 seconds is outputted after latency-time t1 progress of about 0.5 
seconds from a motor halt, and the pulse output is repeated until a motor rotates 
on both sides of the idle period for about 3 seconds after that (refer to wave [ of 
drawing 1 (f) ] E). An auto return function is achieved by using this output as an 
auto return signal E. 
[0028] 

[Effect of the Invention] If it is in the motorised equipment of this invention so that 
he can understand from the above explanation A capacitor with a capacity 
smaller than before, and the charge-and-discharge circuit which repeats the 
charge and discharge of a capacitor so that a threshold may be reached on the 



electrical potential difference below a threshold during a nnotor revolution at the 
tinne of a nnotor halt, It has the counter circuit which nneasures progress of the 
predeternnined latency tinne which a nnotor halt check takes by carrying out the 
nnultiple-times count of the attainnnent to the threshold in this charge-and- 
discharge circuit, and the pulse signal for the return of a nnotor revolution is 
generated after progress of the predeternnined latency tinne at the tinne of a nnotor 
halt. Though this uses the capacitor of a snnall capacity, it is effective in the ability 
to achieve lock detection and an auto return function. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the configuration and the exannple of a signal wave fornn 
of that auto return signal generating circuit about one exannple of the nnotorised 
equipment of the configuration of this invention. 

[Drawing 2] Drawing 2 is the outline configuration of an exannple of nnotorised 

equipnnent. 

[Drawing 3] Drawing 3 is the configuration and the exannple of a signal wave fornn 
of the auto return signal generating circuit about conventional nnotorised 



equipment. 

[Description of Notations] 

1 IVIotor 

2 Hall Device 

3 Amplifier 

4 Amplifier 

5 Output Stage Circuit 

6 Auto Return Signal Generating Circuit 

61 Pulse Generating Circuit 

62 Capacitor 

63 Current Regulator Circuit 

64 Current Regulator Circuit 

65 Hysteresis Comparator 

66 Comparator 

SW1 , SW2 Switching circuit 
620 Capacitor 
670 Counter Circuit 
680 Comparison Circuit 
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#TiE±/0^ D » 3 ^i^x^ywrnnun^mLhti^, 

[0 0 0 7] 6 l«t:X?Uv'X3>/'?P'-iS'^ 

£^4-r5/'?;p;^^4[iiss, s w 1 wm^t.^^^ 

<7};VV7.t:^n^tay5'y^6 2t#A6nTV>sm 

m<D%mmmzmm-^nx\^^^t\z2:y). ^-iS^u^t 

bT (H3 (b) ©«J^A©fe;&j^gB5^#fl8) 
/-?;PXft^B*tfti$nT (E3 (c) ©»B©fc*« 
3>x>1^-6 2©«#©|fctli;5tSfflrB^-rilD 
jg3n?)o ^^T, t-iS' l!0^^£^lHJteLTti-5t^ 

(H3 (d) (Dmmc(D:^^^mm) o ;inssit 

Ta>A°k-iS? 6 5©ffl;fjD« "L" (D-^^XS)^ (M 

3 (e) ©»D©fe*iSa5miiB) o 

[0 0 0 8] ^nizML, ^-i' ii}m^^w±t-?> 
t. mmnA-^PMithf3:<r£-DX (b) ©» 

A©(fi*g|54>#M) /•^;i/X#^B;ittii:^<;^D (H3 
(c) 0?S£?gB©iti*i54i-#ffi) . ±^©3giglilil&tta 

mz±.m<D^m^ff5. -ru^t,, ^ikmmmm^c 

*5jo. 5PxiL±.^tr,m3»XiLTiit^mm(D^ 
AmtrjiD (@3 (d) ©S?l^C©4'*^^J#flg) . 3 
>A°l/-5'6 5©tii;'3Dfe|^-J^|l!©/i;l/X»t7i?) 
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(03 (e) (Dm^V)(D^^W>^PWd . iintcfcf), 
§ n -y 5?;^tH«tg)!5Wc3n-l). 

[0 0 0 9] % &\tmMMmnc^xtih^n^^ 

1 (Dmm'±(fimm.'^-^ i i)mwm\zm m 
t^-^^m^uh^ii-^n^ (03 (f) ©acjgE# 

D s^o S v> -1. ' t * §0 
[0 0 10] 

9mm^m-Ti\t. ^yv^y^^itmrnz^^^wmm 
■^^it\^x\-^^f)\ ^ni^(Dmm\t^- 9 (Dammit ^ 

t^ii^^'oWk'^mm\ztmtz>Tc^(Dh(nxh^^, 

X. mmmoy^m.. ^-9a>m.^±mw^^-\- 
^\zmmhxifihnt)nm'ynuuf,n.\\ ^ohu\^^ 
t. ^±m>\z^x^^u\mm<Dm^fim.m>oi^ 

mz^-DXhmmmtm^LxL^w zmfiif 
mm'm^izmti-Dxwmm-^m-m^. ai^xs 
nts.^m.m.^^\^m:Lt^t\zhfs.m-^f^m^oxh 

[0 0 11] ^(Dtz^. =E—^<j>mB,m±hxi}^^^ 

mmtmn<Dmmn)V7.ffim-^fi^^xmw\ m so 
3t:fe^J^t 0#{i) tfs,tD-^'^~9wmM\zmt^ 

WM'&mcifiiLi.ifimw^m. mx\tQ. 5 

^s€^^om?5t3MAgsT$5^t:$i^, miMm 

[0 0 12] L;O^U ^(DmmtX^W ;iO§*«3 

^mztih. ^mi^±^]k^xic\z\^m-^^^twx 
^■ts.\\ &mzmmm^thxic\z^m^-^^^ 

[0 0 13] ^(!:>mmm\t. ;i©<fc5^i;fie*atri0 
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[0 0 14] 

^-^^ [siC0«^til#^!CJ5S UTtfrfE^-iJ' 0K0fc S5 0 

mmm-^m^hmmmjiz^'^^x^-^tmitt^^ 
-^#±NF«^-^<?±«^ics-rsf9fS0#%^ra0 

mU't-^W'itmmtm^o^mznmr^^'o \zm 

^MSIUiKi, fffiB«ffi«^;OWRlfg0ESffltiijaL 

orz^oiimm'M.m-^n^o^m'^fc^fv'jy^m^ 
t. 5ffii^2>fe0i?$)?), 

[0 0 15] ^~9mm^n^-9mm<o 

^aif3^-tr^ti;TmiKnt-5'0fe0fcis60MffllfffS5-^^ 

\t^-9wmWizmm'^mmmwm\zm 
Bmmm\z^^xmm't-9m.mm(Dtz.^<Dn)v 
m^^%^-t^'^-mmmm\z^\^x. nim^n 
xm&^n^m^t^^yy'y^t. mmm(D^Mmi^ 
\zm-r^m{i^K<D^mmxm'iayy'y^^i6mL. m 
B^m^^^i-fxmi^mmmmizMiiBhrcmm 

0^ 1 5 y^XWsm::^ >x>U-0it«Sffi5i{cfT 

i\ f}^'Dmm'e~'9\^m<D^tmmizm^mim i 

0^1" 3 >^Ti|fi3dn>x>Ht*ie,0iilB«JEEfH^dtfJj 

m^(Dm^Kmthxmmmmnmmmm\zmh 
Tcm 2 0^^^ 5 y^x^mm^ >x>iJ-0»ssi^as' 

ff5^S!(«IlIS&t. ttfBmi©^-1'5>i^TXK^nt 

n&hfc^^s^yffxti^yvmmmit^n. mm, 
2 ©iS'-i' 5 y{fxx\tz.n\zn]i&\^tc^'-< % y^xmi. 

*"^>hffi*t5ff^n, WIBHIf)^©#%I^Mi:miEm2 

0^^ 5 >i^©ilD®L)fllt©J:b[CMJSUTftS 
fcRfSttt^^ tTtfIIH;^7^> hfi^J^bK-Ti) r 1 1 J: D 
tfilB;■^;^xft^^^fe©rc^&0t^ifaR^£0#-^|i#rB10SJi 

m^ymmzi.'Dxwmmm(Dm%^m(Dmmm 
^ntzmzmwmmn\z^t)mmn)]^7.\m^m^ 

[0 0 16] 

[M c©<t3:^«fiKo;^©^Hj0t-^'ffi«igBS- 

mmMmm\zm^'^~9Wsmm\zmm'&m 
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ofc. ^^T, mm^m\z^^^r^~:^m±-r^=e~ 
$'W±mz:^n^nyy'y^(DmBm<Dmmmm m 

2 0^-(i>^(Dm^mhmm) f)m^(Dmmm\zm 
m-^n^^tt£<nmz^^-^mt£%(Dtt£y}. ^(om 

[0 0 17] umm^<Dwmmi:y}hMmm^m w 

\t.&<xmts^^\zfs.-Dtc(Dx. ay'fy^<Dn&mn 

\zm^±±.m^mAi)^'^^^y)%Mr^h-DXh^\\ 

^^x, '^^t.nz^nMmx^'DXhuy9y^\tm 
mimi<xmt}. Ltz-t^ox. ^(omm'^-^mi 
mw\t. 'h^^^mc^ayv'y^^m^^ufi^^^huyfp 

[0 0 18] 

\z'D\^x^n^mhxmm^^o mn^^mmjs 

\z^\^xmmt^. HiKv m^M^ASA^tbSii 

t^. ms tmmt^mmmMm-mnx^vx^^^, 

[0 0 19] 6 2 0«, HSt^JltSn^T^^IJ-e 2C 

%mmm^&}. X<-y5"leIii!&SWl, SW2^^LX 

M^nr, Ji^mmmmcm^-r^ayy'y^x 

smi^ifYt^mmLnmizmmizfriDn^mm^t 
[0 0 2 0] untctD. itHLnnmmcii^ ^-9 

^(D^mwrni.. 3>x>-y-6 2o© 

< fj; o ^ i: t^jtf ft bT*?) 0 . 1 g» tMV^o 
Sfc, 6 7 0JJ3 5a®;^'5>3', 6 8 OIJ7^-:^3';W0 

[0 0 2 1] ^f^ViJ^e 7 OK, ^i^«SJ±-ft^C0f^ 
t^y)\z:^ynv~^%^(DmtiV)^m'ixz.tx^f7Xiv so 
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m<D%mmmxti^yv7v:^-^nx^ mij^y-^'^ 

-mz\mmm.mmn<Dnm^±M(D%m.nmxw^hx 

[0 0 2 2] Jt«^IiI?S6 8 Oa. ;^)'^>h«E' irBf^ 

fit "5" t;£A*tU :^n&cofii£itiKLT, f!^y 

httE' jji^^ffl "5" £A±©t«fc*^t "H" <D>VV7. 

mn^m^-f^o HffStt "5" n7^7^fflKtXg» 

[fl50. 5#^±IB©l!SjSffl0. l#mL.fc<Ittc:P 

> vmimr^ t^xmm t Lxm^dim 
^^(Dumm^fix. ^-ifummtJvvT.mti-^ 

mzfmmmxn)V7.t^m-^n^o 

[0 0 2 3] SB [I, A;i/X*i£mS©*50. 5#i:-r 

sfci^t. JtKiusse 8 oti%)5-'^»tt "1 0" 
xiith. ti^yvm' •hm'&m "5" k±t "i 
0" &.y(Dt^m "H" o/'^ji.xfi^sii^i-s. * 

2A:^©iti^|g2oiAND^/^-hT«^$ 

ii%^-$'nm,mmm^\z^t>^ mmm-E. t lt 
[0 0 2 4] ^<jiii^fs.mm^-^mm^mzm^ 
iifi%%m^Lx\^^h^(7)m^^mmt^o 

[i|lK«^A©«SIW^^fc}C*fSLT (b) © 

tiT (HI (c) ©«J^B®fe;&S^^» 3>x> 

■9-6 2 Q (Dmm(DWLmmmf^xm^T§.^n^o ^z 
x\ ^mnmrnmcit. imov\zm^tz^xm^ 
^z^^t-rmm^&tfsi^ mi (d) ommco^ 

[0 0 2 5] zzx'^Mtmm-r^mmm'^mm^ 
;i ttmx&^t^. zn\t^mmm^±M^c(Dm 

tt?5:Vi„ ^ZX. :2y/'^]y~-^6 5(DliitlD\t "L" ® 
SSTSb-S (HI (e) ©«JI^D®fe;&«gPi)-#M) 0 
ZCDZtt, /VV7.m^B\Z^^X^U7^n^Zt^l^ 
^, *':7>^'6 7 0 0:^;>?>hfltE' f> "0" (D^^X 

&^ mi (f) 0mME' (DtE^i^mmm) 0 bfc 

:0^oT, JtKHISSe 8 O;0^f>A-JVX*t{ti:;^$n^;ii:fc 
fj:<. gi!iMM^EtL.T©A;i/Xai;^a^Vi mi 

(g) ®&'jgE' 0fe*sgB^)-« o zniz^^. « 
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[0 0 2 6] l;5t0SS^?ihbfci^®»fP 

lHlteM^A;!)«bfi<a:^T (^1 (b) ©jgJ^A® 
/■?;i/X#^B35SW^<;^D (01 (c) 

[Ui^ (6 3 + 6 5 + SW2) h-bmmmhXyX^mm 

f^^TSo -r^*:)^. ^i!c«mjE«^Ctt. ^0. \^ 

x^LhwmmztLyi^^^mwm.hu'o m\ (d) 

(HI (e) ©ifeJ^D© 

[0 0 2 7] :ico/^ji/;^ffl:^jDfJ:^j'>>i$'6 7 oic<to 
T;«3'::7>h$n> ^j-i/^httE' "0" "6 3" 

(D^-^im^u^Trntr^ mi (f) ©irj^e- ©tf 

0 ^LT, :^©/j'>>h«E' jJJ "5" fi^ 

^ "10" cDlSHlcg)5tt}C)t>fjS;l-?)/-^;vxm^[iI 
5*-e^o;i;i.xW*;5tiSDji$n5 (El (f) 

[0 0 2 8] 
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mm^mmti<yy h-r^:itx^-^w±mm\zm 
A. =E-^f^±mm^<DmmmmMmz^-^M 

mi] Hi«, ^(Dmrnmrn^e-^mmmmn- 
mmpnz-D\,^x, ^(Dm'mem^m^msjL^^ 

[02] m2u. =e-'^mmmm(D-m<Dmmmmx^ 
5. 

[03] HSfJ. |^5K0t-^IKi)g»totiT, ^® 

1 

3 7>:/ 

4 T^T' 

5 m^m^ 

6 

6 1 /VV7.^±m^ 
6 2 □ >x>1j- 

6 3 ^nm^ 

6 4 5t«M[ilSS 

6 5 tXT-Uj/Xn^AW— 3^ 

6 6 ay/'^u-^ 

SWl, SW2 X-Ty^HISS 

6 2 0 3>x>-y- 
6 7 0 ;^;r»^[iIB& 

6 8 0 mm^ 
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